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EXECUTIVE SUMMARY 
 

An environmental site investigation was performed at Study Area (SA) 55, located in Area C of the former 

Naval Training Center (NTC) Orlando.  The site investigation was performed between April and July 2003.  

The objectives of the investigation were to delineate the extent of polynuclear aromatic hydrocarbons 

(PAHs) in the soil at concentrations exceeding the State of Florida cleanup criteria and determine the 

volume of soil to be excavated and replaced to meet the requirements for residential use.  The scope of 

the investigation was based on the results of previous investigations that identified concentrations of 

PAHs and arsenic exceeding the Florida residential Soil Cleanup Target Levels (SCTLs).   
 
Study Area Description 
 

SA 55 is part of Area C, NTC Orlando, Florida and includes Building 1104 and the surrounding grassy 

and asphalt areas.  Building 1104 is 12 feet by 12 feet and is constructed of painted cinderblock on a 

sealed concrete slab with a 6-in. high continuous curb around the perimeter of the floor.  The north side of 

the building abuts the asphalt-paved parking area south of Sea Bee Street.  The areas adjacent to the 

south, east, and west sides of the building are maintained lawn. 

 

According to personnel interviewed during the site screening drums, were stored north of Building 1104 

on pallets on the asphalt paved area [ABB Environmental Services (ABB-ES), 1994].  Storage practices, 

specifically the storage of drums containing non-PCB laden oil outside of Building 1104, were described 

in the base outfall survey [Harding Lawson Associates (HLA) 1999].  There are no documented spills 

associated with storage operations at this facility (HLA 1999). 
 

Soil Sampling 
 
The Navy directed HLA to perform an environmental site screening investigation in 1999.  The 

investigation employed a combination of semiquantitative immunoassay field tests and submission of 

selected soil samples to an off-site laboratory.  Although the samples exceeded the residential SCTLs for 

arsenic and PAHs, the industrial SCTLs were not exceeded.  The current intended reuse is residential, 

however, at the time the Base Realignment and Closure (BRAC) Environmental Site Screening Report, 

Study Area 55, Naval Training Center Orlando, Florida (HLA 1999) was issued, SA 55’s intended reuse 

was industrial. 

 

To define the extent of PAH and arsenic contamination in the surface soil, the Navy directed TtNUS to 

perform a site investigation.  TtNUS performed surface soil sampling between April and July 2003.  None 

of the 21 samples analyzed for arsenic were at concentrations exceeding the residential SCTL 



Rev. 0 
06/14/04 

 

471003006 ES-2 CTO 0281 

[0.8 (milligrams per kilogram) mg/kg].  Benzo(a)pyrene (BAP) exceeded the residential SCTL of 

100 micrograms per kilogram (µg/kg) at 49 sample locations with exceedance concentrations ranging 

from 101 µg/kg to 5,210 µg/kg.  At five sample locations dibenzo(a,h)anthracene and at two sample 

locations benzo(a)anthracene, benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene were detected at 

concentrations exceeding their respective residential SCTLs.   

 

Two subsurface soil samples were collected and analyzed for PAHs to investigate potential vertical 

migration of contamination.  These samples were collected beneath locations of high surface soil 

contamination.  Chemical concentrations in these samples did not exceed their respective residential 

SCTLs. 

 

95 Percent Upper Confidence Limit 

 

After the total BAP equivalent concentration was calculated for each sample location, a 95 percent upper 

confidence limit (UCL) was determined for SA 55.  The calculated 95 percent UCL for BAP (410 µg/kg) 

was selected as the exposure point concentration (EPC) and compared to the residential SCTL 

(100 µg/kg).  Because the EPC exceeded the SCTL, it was determined that further action was needed to 

address carcinogenic polynuclear aromatic hydrocarbons (cPAHs) at SA 55. 

 

Per Orlando Partnering Team recommendations, soil sample locations having a total BAP equivalent 

concentration exceeding three times the residential SCTL for BAP (300 µg/kg) were marked for 

excavation.  It was assumed that after the excavation these areas would be clean and BAP equivalent 

concentrations at these locations were replaced with non-detect values.  It was determined that the 

recalculated 95 percent UCL for the total BAP equivalent concentrations would not exceed the residential 

SCTL of 100 µg/kg after excavation. 

 

Soil Removal 

 

In February 2004, CH2M Hill Contractors, Inc. excavated all contaminated surface soil areas that 

exceeded 300 µg/kg total BAP equivalent concentrations.  The soil was excavated to a depth of 2 feet 

and replaced with clean fill to remediate the contaminated areas.  A total of approximately 372 tons was 

removed and transported to the Waste Management Okeechobee Landfill (Subtitle D) for proper disposal 

as non-hazarous waste. 
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Conclusions and Recommendations 

 

The extent of PAH contamination in the surface soil exceeding the residential SCTLs was delineated at 

SA 55.  The excavation and offsite disposal of soil having a BAP equivalent exceeding three times the 

residential SCTL for BAP (300 µg/kg) has mitigated the PAH-contaminated surface soils to levels 

compatible with future residential use. 
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1.0 INTRODUCTION 
 

An environmental site investigation was performed at Study Area (SA) 55, located in Area C of the former 

Naval Training Center (NTC) Orlando.  Tetra Tech NUS, Inc. (TtNUS), under contract to the Department 

of the Navy, Southern Division, Naval Facilities Engineering Command (SOUTHDIV), performed the site 

investigation in six phases between April and July 2003.  The technical approach to the investigation was 

developed in conjunction with the Orlando Partnering Team (OPT), which includes representatives from 

the Florida Department of Environmental Protection (FDEP), the U. S. Environmental Protection Agency 

(USEPA) Region 4, and SOUTHDIV and their contractors.  This report presents a description of the 

fieldwork performed, a discussion of the results, and the conclusions and recommendations. 

 

1.1 SITE DESCRIPTION 

 

SA 55 is part of Area C, NTC Orlando, Florida and includes Building 1104 and the surrounding grassy 

and asphalt areas (Figures 1-1 and 1-2).  Building 1104 was constructed in 1982 for storage of 

polychlorinated biphenyl (PCB)-laden oil and other waste and hazardous materials.  Building 1104 is 

12 feet by 12 feet and is constructed of painted cinderblock on a sealed concrete slab with a 6 inch high 

continuous curb around the perimeter of the floor.  The north side of the building abuts the asphalt-paved 

parking area south of Sea Bee Street.  The areas adjacent to the south, east, and west sides of the 

building are maintained lawn. 

 

According to personnel interviewed during the site screening drums were stored north of Building 1104 on 

pallets on the asphalt paved area [ABB Environmental Services, Inc. (ABB-ES), 1994].  Storage 

practices, specifically the storage of drums containing non-PCB laden oil outside of Building 1104, were 

sited in the base outfall survey [Harding Lawson Associates (HLA), 1999].  There are no documented 

spills associated with storage operations at this facility (HLA 1999).   

 

1.2 SITE BACKGROUND 

 

The Soil Survey of Orange County, Florida [U.S. Department of Agriculture (USDA), 1989] shows that 

SA 55 is located within the Smyrna-Urban land complex soil unit.  These soils are described as nearly 

level and poorly drained.  Smyrna-Urban land soils are typically found on the flatwoods with slopes less 

than 2 percent.  This map unit consists of about 53 percent Smyrna soil and about 40 percent Urban land.  

Typically, the thickness of the Smyrna soil is 80 inches or more and consists of fine sand.  The Urban 

land part of this complex is covered by concrete, asphalt, buildings, or other impervious surfaces that 

obscure or alter the soils so that their identification is not feasible. 
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Figure 1-2 Site Plan, Study Area 55 – Area C 
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ENVIRONMENTAL ACTIONS 

 

The environmental activities related to SA 55 are summarized in Table 1-1.  The site screening 

investigation was performed by HLA in 1998.  Following the 2003 site investigation fieldwork documented 

in this report, CH2M Hill Constructors, Inc. (CH2M Hill) performed an Interim Remedial Action (IRA) 

consisting of soil removal to remediate polynuclear aromatic hydrocarbon (PAH) contamination exceeding 

the Florida residential soil cleanup target levels (SCTLs). 

 
TABLE 1-1 

 
CHRONOLOGICAL SUMMARY OF ENVIRONMENTAL ACTIVITIES 

STUDY AREA 55 
 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

 
August 1998 Site screening issued by HLA included installing one monitoring well and 

collective soil samples. 
January 1999 FDEP issued letter concurring with the OPT that no further investigation 

was required and that the area was eligible for transfer for 
industrial/commercial use. 

April through July 2003 Site investigation was performed by TtNUS (soil sampling to delineate PAH 
contamination) 

February 2004 372 tons of contaminated soil were removed to remediate the site to 
residential cleanup criteria (CH2M HILL 2004). 
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2.0 PREVIOUS INVESTIGATIONS 
 

2.1 SITE SCREENING INVESTIGATION 

 

The site screening investigation was conducted to evaluate environmental media that may have been 

exposed to hazardous material released during past activities at the site.  Past site practices and current 

site conditions were used to determine sampling locations.  The primary area of interest was the lawn 

area around Building 1104 which could potentially have received spills or runoff from the storage areas 

near the building, from inside the building where various materials were stored, and/or from the paved 

area north of the building, which was also used for storage.  Site screening activities were conducted by 

HLA between August 11 and 12, 1998 and the results are documented in the Base Realignment and 

Closure (BRAC) Environmental Baseline Survey Report, Naval Training Center, Orlando, Florida (HLA 

1999).   

 
2.1.1 Surface Soil Sampling 
 

To investigate the potential for surface soil contamination, six surface soil samples (two each on the west, 

south, and east sides of Building 1104) were collected from the grassy area adjacent to the building 

(Figure 2-1).  Surface soil samples were collected from 0 to 1 foot below ground surface (bgs).  Samples 

were field screened for total PCBs with immunoassay (IA) field kits using USEPA Method 4020.  PCBs 

were not found to be a contaminant of concern in the soils at SA 55. 

 

Three of the six samples were submitted to an approved laboratory (one each from the northwest, 

northeast, and southwest corners of the Building 1104) and analyzed for full suite Contract Laboratory 

Program (CLP) target analyte list (TAL) and target compound list (TCL) analysis plus pesticides and 

PCBs.  Arsenic was detected in all three surface soil samples (55S00102, 55S00302, and 55S00602) at 

concentrations of 0.96 B, 0.97 B, and 2.7 milligrams per kilogram (mg/kg), respectively.  The residential 

SCTL for soil is 0.8 mg/kg for arsenic, and the established background screening criteria for NTC Orlando 

is 1 mg/kg.  Benzo(a)pyrene (BAP) was detected in all three surface soil samples (55S00102, 55S00302, 

and 55S00602) at concentrations of 240J, 88J, and 130J mg/kg respectively (Figure 2-1). 

 
2.1.2 Groundwater 
 

One shallow monitoring well, OLD-55-01, was installed to the northwest of Building 1104 during site 

screening activities (Figure 2-1).  The well was surmised to be downgradient of Building 1104 based on 

assumed shallow groundwater flow towards Lake Druid.  A groundwater sample was collected using the



Rev. 0 
06/14/04 

 

471003006 2-2 CTO 0281 

 

 

Figure 2-1 Wipe Sample, Surface Soil, Soil Boring, and Monitoring Well Locations  

Building 1104, Area C 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2-1 
STUDY AREA 55 
WIPE SAMPLE, SURFACE SOIL, SOIL 
BORING, 
AND MONITORING WELL LOCATIONS 
BUILDING 1104, AREA C 

BASE REALIGNMENT AND  
CLOSURE 
ENVIRONMENTAL  
SITE SCREENING REPORT 
STUDY AREA 55 
NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



Rev. 0 
06/14/04 

 

471003006 2-3 CTO 0281 

low-flow sampling method.  The groundwater sample was submitted to an approved laboratory for full 

suite CLP TAL and TCL analysis plus pesticides and PCBs.  No analytes were detected at concentrations 

exceeding their respective Florida groundwater cleanup target levels (GCTLs). 

 
2.1.3 Surface Wipe Sampling 
 

Two concrete floor surface wipe samples were collected from inside Building 1104.  One surface wipe 

sample was collected from the asphalt in front of the loading door on the north side of the building in the 

path of surface runoff.  PCB concentrations were below the laboratory detection limits in the wipe 

samples collected at SA 55. 
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3.0 SITE INVESTIGATION METHODOLOGY 
 

TtNUS conducted a site investigation at SA 55 beginning in April 2003 and concluding in July 2003 to 

determine the nature and extent of PAH contamination near locations 55S00102, 55S00602, 

and 55S00302.  The objectives of this investigation were to: 
 

• Collect surface soil samples in the grassy areas located west, south, and east of Building 1104. 
 
• Submit the samples to an approved off-site, fixed-base laboratory for PAH analysis by USEPA 

SW-846 Method 8310. 
 

• Use the analytical data to determine the extent of the PAH exceedances and the quantity of soil to be 

removed from the study area to meet the requirements for residential reuse. 

 

All work was performed in accordance with Appendix D of the Work Plan for Soil Sampling, Naval 

Training Center, Orlando, Florida (TtNUS, 2003).  This work plan defined the site-specific activities 

performed and was consistent with the guidance detailed in the Project Operations Plan for Site 

Investigations and Remedial Investigations, Naval Training Center, Orlando, Florida [POP] 

(ABB-ES, 1997).  Health and safety aspects of the work at SA 55 were controlled in accordance with the 

Health and Safety Plan for Completion of Investigation Work and Data Sampling, Naval Training Center, 

Orlando, Florida (TtNUS, 2001).   

 

3.1 Soil Sampling 
 

A total of 89 surface soil samples were collected and analyzed in six phases between April and July 2003 

(Figure 3-1).  All 89 surface soil samples were analyzed for PAHs, while only 21 surface soil samples 

where analyzed for arsenic.  The samples were collected from 0 to 2 feet bgs with hand augers, placed in 

4-ounce sample jars, and transported on ice to an off-site analytical laboratory.  Two subsurface soil 

samples (NTC55U10003 and NTC55U10103) were collected and analyzed for PAHs from 2 to 3 feet bgs 

to investigate potential vertical migration of contamination to the subsoil. 

 
3.1.1 Sample Numbering 
 

Soil samples collected during the investigation were numbered as follows: 
 

NTC55SNNNDD 

 

Where:  NTC =  Naval Training Center 

 55 = two-digit SA designation (55) 
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 S =  sample type (“S” for surface soil, “D” for duplicate)  

 NNN =  location number (e.g., 010) 

 DD =  sample depth (e.g., 02) 

 

For example, a sample collected at the 10th soil location at the 0 to 2 foot depth was designated 

NTC55S01002.  Samples for field duplicates were identified with a “blind” number (e.g., NTC55D1000).  

The "blind" number replaced the location number and sample depth.  The corresponding environmental 

sample was noted in the logbook.  The soil sample number NNN for this event started with sample 

location 010. 

 
3.1.2 Quality Control Samples 
 

Quality control samples were collected at the frequencies listed below: 

 

• One field duplicate per 10 environmental samples. 

• One matrix spike/matrix spike duplicate (MS/MSD) per 20 environmental samples. 

 

“MS/MSD” was added to the sample number on the sample labels and the chain of custody form.  New 

sample numbers were not created for these samples. 

 
3.1.3 Laboratory Analysis and Data Validation 
 

The samples were analyzed for PAHs using USEPA Method 8310 and/or arsenic using USEPA 

Method 8310.  Validation of the data was performed using the following guidance documents: 

 

• USEPA Contract Laboratory Program Functional Guidelines for Organic Data Review 

(USEPA, 1999). 
 

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 

(USEPA, 1994). 
 

• Naval Facilities Engineering Service Center (NFESC) guidelines Navy Installation Restoration 

Chemical Data Quality Manual (NFESC, 1999). 

 

The data validation evaluated data completeness, holding time compliance, calibration compliance, 

laboratory blank contamination, surrogate spike recovery, matrix spike recovery, blank spike recovery, 

internal standard response, sample quantitation, and detection limits. 
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4.0 INVESTIGATION RESULTS 
 

The results of the Site Investigation performed by TtNUS are described in this section.  The data 

validation performed for the surface soil samples analyzed during the investigation did not identify any 

significant issues regarding the data quality. 

 

4.1 SOIL SAMPLING RESULTS 

 

TtNUS collected 89 and 21 surface soil samples for analyses of PAHs and arsenic, respectively, at 

SA 55.  None of the 21 samples (NTC55S01002 through NTC55S03002) analyzed for arsenic were at 

concentrations that exceeded the residential SCTL of 0.8 mg/kg (Table 4-1).  The concentrations of 

arsenic ranged from 0.29 to 0.66 mg/kg.  BAP exceeded the residential SCTL of 100 micrograms per 

kilogram (µg/kg) at 49 sample locations with exceedance concentrations ranging from 101 µg/kg to 

5,210 µg/kg (Figure 4-1).  Six sample locations exceeded the dibenzo(a,h)anthracene residential SCTL of 

100 µg/kg with concentrations ranging from 111 µg/kg to 1,110 µg/kg.  Benzo(a)anthracene, 

benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene at two sample locations (NTC55S04302 and 

NTC55S07902) exceeded their residential SCTLs of 1,400 µg/kg, 1,400 µg/kg, and 1,500 µg/kg, 

respectively.  Chemical concentrations in the two subsurface samples (NTC55U10003 and 

NTC55U10103) did not exceed their respective residential SCTLs.  Because these subsurface soil 

samples were collected in areas of elevated surface soil contamination the relatively low concentration of 

PAHs in these samples provides good evidence that only the surface soil was impacted at the site. 

 

4.2 95 PERCENT UPPER CONFIDENCE LIMIT (UCL) 

 

The exposure point concentration (EPC) of a chemical in an environmental medium is the concentration of 

that chemical that a receptor would be exposed to over an entire site, or exposure unit.  Ideally the EPC 

should be the true average concentration within the exposure unit for the medium.  However, because of the 

uncertainty associated with estimating the true average concentration at a site, the 95 Upper Confidence 

Limit (UCL) of the arithmetic mean is selected as the EPC. 

 

Before 95 percent UCL calculations were performed, a BAP equivalent concentration was determined.  

For the family of carcinogenic polycyclic aromatic hydrocarbons (cPAHs), a BAP equivalent concentration 

was determined for each sample location by multiplying the concentration of each cPAH by the 

appropriate toxicity equivalence factor (TEF) and summing these values (Table 4-2).  While BAP has 

been well studied, insufficient data are available to calculate cancer-risk slope factors for the
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other cPAHs.  Consequently, TEFs suggested by the USEPA in Supplemental Guidance to RAGS: 

Region 4 Bulletins, Human Health Risk Assessment (USEPA, 1995) are multiplied by the concentration of 

the individual cPAH and summed for a total BAP equivalent concentration.  TEF factors recommended by 

the USEPA are as follows: 

 

cPAH TEF 

• BAP 1 

• Benzo(a)anthracene 0.1 

• Benzo(b)fluoranthene 0.1 

• Benzo(k)fluoranthene 0.01 

• Chrysene 0.001 

• Dibenzo(a,h)anthracene 1 

• Indeno(1,2,3-c,d)pyrene 0.1 

 

If any of the cPAH concentrations were below the detection limit at a sample location, then one-half the 

detection limit of that chemical was used as its concentration.  The BAP equivalent is typically used as the 

chemical concentration term in further calculations to determine the risk associated with exposure to 

cPAHs.  

 

After calculating BAP equivalent concentrations for each of the 89 sample locations, a 95 percent UCL 

was determined for SA 55 (Appendix C).  It was determined that the data fit a lognormal distribution; 

therefore, the lognormal 95 percent UCL for BAP equivalent (410 µg/kg) was selected as the EPC and 

compared to the residential SCTL (100 µg/kg).  Because the EPC exceeded the SCTL, it was determined 

that further action was needed to address cPAHs at SA 55. 

 

Per OPT recommendations, soil sample locations having a BAP equivalent exceeding three times the 

residential SCTL for BAP (300 µg/kg) were marked for excavation (Figure 4-2).  A 95 percent UCL was 

recalculated for the site based on this proposed excavation.  It was assumed that the selected sample 

locations would be clean after excavation and BAP equivalent concentrations at those locations were 

replaced with non-detect values.  Both 10 µg/kg and 25 µg/kg were used as non-detect values.  Results 

of the 95 percent UCL calculations are presented in Appendix C.  For both calculations, it was determined 

that the 95 percent UCL for BAP equivalent at SA 55 would not exceed the residential SCTL of 100 µg/kg 

after excavation. 
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4.3 INTERIM REMEDIAL ACTION 

 

To remediate the contaminated soil at SA 55, the OPT directed that an IRA soil removal be performed.  In 

February 2004, CH2M Hill excavated the contaminated soil based on the results of the 95 percent UCL 

calculations.  The approximate boundaries of the three excavation areas are shown in Figure 4-2.  The 

soil was excavated to a depth of 2 feet and replaced with clean fill to remediate the contaminated areas.  

A total of approximately 372 tons of soil was removed and transported to Waste Management 

Okeechobee Landfill (Subtitle D) for proper disposal as non-hazardous waste.  The Technical 

Memorandum summarizing these soil removal activities along with a transportation and disposal log, 

copies of the waste profile information and disposal manifests are included as Appendix D of this report. 
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APPENDIX A 
 

PREVIOUS INVESTIGATION RESULTS 
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APPENDIX B 
 

VALIDATED ANALYTICAL RESULTS 
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APPENDIX C 
 

PRO UCL CALCULATIONS
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APPENDIX D 
 

INTERIM REMEDIAL ACTION INFORMATION 
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